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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of 
hindrance even if a coating liquid discharge nozzle is moved at a 
high speed and to make the nozzle freely changeable. 
SOLUTION: A holder 100 for holding the discharge nozzle 85 is 
formed into a L-shape when discharging a resist liquid. An 
adsorption recessed part 100c is formed on the inside surface of ^i^i^^l 
the vertical part 100a of the L-shape and a suction port 100d is ai^n. -.rjod^ 
provided near the center. A suction passage 100e communication A» >oqg 
with the section port 100d is provided vertically inside the vertical ~> 
100a. A suction pipe 100f communicated with the suction passage 
TOOe is provided at the upper part of the vertical part 100a. The 
discharge nozzle 85 is sucked and held by sucking from the 
suction pipe 100f. Projection parts 100g and 100h are provided in 
the vertical direction and the horizontal direction to the moving 
direction of the discharge nozzle 85 and are engaged with the 
recessed part of the discharge nozzle 85. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Are film formation equipment which breathes out coating liquid to a substrate and forms the 
film in this substrate front face from a coating liquid regurgitation nozzle, and both-way migration in the 
parallel predetermined direction is free to said substrate. Said coating liquid regurgitation nozzle It is film 
formation equipment of a substrate which it has the coating liquid regurgitation nozzle attachment 
component to hold, and said coating liquid regurgitation nozzle and said coating liquid regurgitation 
nozzle attachment component are constituted free [ attachment and detachment 1 and is characterized 
by said coating liquid regurgitation nozzle attachment component having a suction means to stick to said 
a part of coating liquid regurgitation nozzle. 

[Claim 2] Are film formation equipment which breathes out coating liquid to a substrate and forms the 
film in this substrate front face from a coating liquid regurgitation nozzle, and both-way migration in the 
parallel predetermined direction is free to said substrate. Said coating liquid regurgitation nozzle It is film 
formation equipment of a substrate which it has the coating liquid regurgitation nozzle attachment 
component to hold, and said coating liquid regurgitation nozzle and said coating liquid regurgitation 
nozzle attachment component are constituted free [ attachment and detachment ], and is characterized 
by said coating liquid regurgitation nozzle attachment component having the solenoid which sticks to 
said a part of coating liquid regurgitation nozzle. 

[Claim 3] Are film formation equipment which breathes out coating liquid to a substrate and forms the 
film in this substrate front face from a coating liquid regurgitation nozzle, and both-way migration in the 
parallel predetermined direction is free to said substrate. Said coating liquid regurgitation nozzle It has 
the coating liquid regurgitation nozzle attachment component to hold, and said coating liquid 
regurgitation nozzle and said coating liquid regurgitation nozzle attachment component are constituted 
free [ attachment and detachment ]. Said coating liquid regurgitation nozzle attachment component Film 
formation equipment of a substrate which has the grasping member which grasps said coating liquid 
regurgitation nozzle from an outside, and is characterized by the press member in which pinch-and- 
swell is free being prepared in this grasping member by the inflow appearance of air to said coating liquid 
regurgitation nozzle. 

[Claim 4] Are film formation equipment which breathes out coating liquid to a substrate and forms the 
film on this substrate from a coating liquid regurgitation nozzle, and both-way migration in the parallel 
predetermined direction is free to said substrate. Have a coating liquid regurgitation nozzle attachment 
component holding said coating liquid regurgitation nozzle, said coating liquid regurgitation nozzle and 
said coating liquid regurgitation nozzle attachment component are constituted free [ attachment and 
detachment ], and said coating liquid regurgitation nozzle attachment component corresponds to the 
appearance of said coating liquid regurgitation nozzle. It is film formation equipment of a substrate 
characterized by having the supporter in which the vertical side carried out opening, and with which it is 
approximately cylindrical with a supporter and this coating liquid regurgitation nozzle attachment 
component supports said coating liquid regurgitation nozzle further. 

[Claim 5] It is film formation equipment of a substrate given in claims 1 and 2 or either of 3 which is 
characterized by said coating liquid regurgitation nozzle having the crevice which fits into said heights 
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by said coating liquid regurgitation nozzle attachment component having the heights projected in the 
direction of a right angle to said predetermined direction. 

[Claim 6] It is film formation equipment of a substrate given in claims 1 and 2 or either of 3 which said 
coating liquid regurgitation nozzle has the heights projected in the direction of a right angle to said 
predetermined direction, and is characterized by said coating liquid regurgitation nozzle attachment 
component having the crevice which fits into said heights. 

[Claim 7] Said heights are film formation equipment of a substrate given in claim 5 or either of 6 which is 
characterized by having projected horizontally. 

[Claim 8] It is film formation equipment of a substrate given in claims 1, 2, 3, 4, 5, and 6 or either of 7 
which has a conveyance means to convey said coating liquid regurgitation nozzle which can move freely 
into the successive range of said coating liquid regurgitation nozzle at least, and is characterized by 
constituting said conveyance means free [ delivery ] to said coating liquid regurgitation nozzle 
attachment component in said coating liquid regurgitation nozzle. 

[Claim 9] It is film formation equipment of a substrate according to claim 8 which it has the nozzle 
standby member which can two or more support said coating liquid regurgitation nozzle, and this nozzle 
standby member is installed in the successive range of said conveyance means, and is characterized by 
constituting said conveyance means possible [ delivery of said coating liquid regurgitation nozzle ] to 
this nozzle standby member. 

[Claim 10] It is film formation equipment of a substrate given in claims 1, 2, 3, 4, 5, and 6 or either of 7 
which has the nozzle standby member which can two or more support said coating liquid regurgitation 
nozzle, and is characterized by constituting this nozzle standby member movable to said coating liquid 
regurgitation nozzle attachment component to the location which can deliver said coating liquid 
regurgitation nozzle freely. 

[Claim 1 1] It is film formation equipment of a substrate according to claim 9 or 10 which said nozzle 
standby member has the acceptance section which receives and supports the delivery of said coating 
liquid regurgitation nozzle, and is characterized by constituting these acceptance circles so that it may 
be maintained by the solvent ambient atmosphere of coating liquid. 

[Claim 12] Film formation equipment of a substrate according to claim 1 1 characterized by having the 
solvent reservoir section which stores the solvent of coating liquid under said nozzle standby member, 
and having the ambient atmosphere installation way which introduces the ambient atmosphere of this 
reservoir section into said acceptance section. 

[Claim 13] Film formation equipment of a substrate according to claim 12 by which it is havings- 
temperature control means by which temperature of solvent of said solvent reservoir section can be 
adjusted characterized. 

[Claim 14] Film formation equipment of a substrate according to claim 1 1 characterized by having the 
solvent passage where the solvent of coating liquid flows under said nozzle standby member, and having 
the ambient-atmosphere installation way which introduces the ambient atmosphere of this solvent 
passage into said acceptance section. 

[Claim 15] Film formation equipment of a substrate according to claim 14 characterized by having a 
temperature control means by which the solvent temperature of said solvent passage can be adjusted. 
[Claim 16] Film formation equipment of a substrate given in claims 10, 11, 12, 13, and 14 or either of 15 
which is characterized by having the lid which can open and close said acceptance section freely. 
[Claim 17] Film formation equipment of a substrate given in claims 10, 11, 12, 13, 14, and 15 or either of 
16 which is characterized by having the penetrant remover feed zone which supplies a penetrant 
remover to the delivery of the coating liquid regurgitation nozzle supported by said acceptance section. 
[Claim 18] The sheet metal which said coating liquid regurgitation nozzle is prepared in the field by the 
side of said substrate of approximately cylindrical supporter material and said supporter material, and 
blockades the field by the side of this substrate, Said supporter material is received in said sheet metal 
from the delivery of the diameter of predetermined formed in this sheet metal, and the method of 
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outside. Film formation equipment of a substrate given in claims 1, 2, 3 ? 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, and 16 or either of 17 which is characterized by having the presser-foot member to fix. 
[Claim 19] Said coating liquid regurgitation nozzle attachment component is film formation equipment of 
a substrate given in claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16, and 17 or either of 18 which 
is characterized by being attached in the belt which can move in said predetermined direction freely. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the film formation equipment of a substrate. 
[0002] 

[Description of the Prior Art] For example, at the photolithography process in the manufacture process 
of a semiconductor device, resist liquid is applied to a wafer front face, the resist spreading processing 
which forms the resist film, the exposure processing which exposes a pattern to a wafer, the 
development which develops negatives to the wafer after exposure are performed, and a predetermined 
circuit pattern is formed in a wafer. 

[0003] In current and said resist spreading processing, the spin coating method is making the 
mainstream as an approach of applying resist liquid. According to this spin coating method, the coating 
liquid regurgitation nozzle held by the arm at the core of a wafer is arranged, and discharge, and it and 
coincidence are made to rotate a wafer for resist liquid from this coating liquid regurgitation nozzle. By 
this, the resist liquid applied on the wafer can diffuse according to a centrifugal force, can cross all over 
a wafer, and can form the uniform resist film. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in order for a spin coating method to rotate a wafer 
at high speed, there is much resist liquid which a lot of resist liquid disperses from the periphery section 
of a wafer, and becomes useless. Moreover, since the equipment concerned was polluted by scattering 
of resist liquid, the evil of having to wash frequently had arisen. 

[0005] Then, it changes into the above-mentioned spin coating method, and how to apply resist liquid in 
the way of the so-called picture drawn without lifting the brush from the paper which applies resist 
liquid can be considered, moving a coating liquid regurgitation nozzle and a wafer relatively. In this case, 
in order to improve a throughput, as for a coating liquid regurgitation nozzle, it is desirable to make it 
move at high speed. 

[0006] By the way, in order to apply resist liquid which is different also in the approach of applying resist 
liquid according to the recipe of a wafer in the so-called way of this picture drawn without lifting the 
brush from the paper, it may be necessary to exchange said nozzle. 

[0007] In such a case, three-dimensions migration of the arm itself is free, and with the arm of the 
equipment which enforces the conventional spin coating method, since it has the device in which grasp 
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a coating liquid regurgitation nozzle mechanically, or it is detached conversely, there is weight 
comparatively, and it is structurally complicated, therefore — if there is a possibility that high-speed , 
migration cannot be carried out if it applies to the equipment which applies resist liquid in the way of the 
picture drawn without lifting the brush from the paper which mentioned above the conventional arm 
which has such a device as it was and it dares carry out high-speed migration — vibration — generating 
— predetermined thickness — and there is a possibility that resist liquid cannot be applied to 
homogeneity. 

[0008] This invention is made in view of this point, and even if it carries out high-speed migration of the 
coating liquid regurgitation nozzle under the method which applies coating liquid in the so-called way of 
a picture drawn without lifting the brush from the paper, it sets it as the purpose to offer the film 
formation equipment of the substrate for which it is convenient and the nozzle concerned can be 
exchanged freely. 
[0009] 

[Means for Solving the Problem] According to invention of claim 1, are film formation equipment which 
breathes out coating liquid to a substrate and forms the film in this substrate front face from a coating 
liquid regurgitation nozzle, and both-way migration in the parallel predetermined direction is free to said 
substrate. Said coating liquid regurgitation nozzle It has the coating liquid regurgitation nozzle 
attachment component to hold, and said coating liquid regurgitation nozzle and said coating liquid 
regurgitation nozzle attachment component are constituted free [ attachment and detachment ]. Said 
coating liquid regurgitation nozzle attachment component The film formation equipment of the substrate 
characterized by having a suction means to stick to said a part of coating liquid regurgitation nozzle is 
offered. In addition, the coating liquid regurgitation nozzle said here means the whole member with the 
function which carries out the regurgitation of the coating liquid rather than shows the part near a 
delivery. 

[0010] Thus, the nozzle concerned can be held by forming said suction means in said coating liquid 
regurgitation nozzle attachment component, and sticking to said a part of coating liquid regurgitation 
nozzle. Therefore, compared with the former, the nozzle concerned is held by the lightweight device and 
high-speed migration is attained. Moreover, since adsorption maintenance is carried out even if it carries 
out high-speed migration, the nozzle concerned shifts with inertial force, or it does not separate. 
Furthermore, since said coating liquid regurgitation nozzle can detach and attach freely to said coating 
liquid regurgitation nozzle attachment component, exchange of the nozzle concerned is possible. 
[001 1] Although an adsorption means to stick to said a part of coating liquid regurgitation nozzle was 
formed in said coating liquid regurgitation nozzle attachment component in invention of this claim 1 t the 
solenoid which sticks to said a part of coating liquid regurgitation nozzle may be prepared like claim 2. 
Thus, said coating liquid regurgitation nozzle attachment component can adsorb and hold said coating 
liquid regurgitation nozzle by forming the so-called electromagnet by the magnetism produced with an 
electromagnet Therefore, like claim 1, the maintenance device of the nozzle concerned is lightweight- 
ized and becomes movable at high speed. Moreover, even if it carries out high-speed migration of the 
nozzle concerned, there is no trouble of seceding from the nozzle attachment component concerned, 
and exchange of the nozzle concerned is still more possible. 

[0012] Moreover, said coating liquid regurgitation nozzle attachment component has the grasping 
member which grasps said coating liquid regurgitation nozzle from an outside, and you may make it 
prepare the press member in which pinch-and-swell is free in this grasping member to said coating liquid 
regurgitation nozzle like claim 3 by the inflow appearance of air. Thus, by preparing the grasping member 
in which said press member was prepared, said press member can be swollen, and the nozzle concerned 
can be suppressed and held from the outside of said coating liquid regurgitation nozzle. Therefore, like 
claim 1, the nozzle attachment component concerned is lightweight-ized and the nozzle concerned 
becomes movable at high speed. Moreover, even if it carries out high-speed migration of the nozzle 
concerned, the trouble of seceding from the nozzle attachment component concerned is lost, and the 
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nozzle concerned is still more nearly exchangeable. 

[0013] Furthermore, it forms approximately cylindrical and you may make it have further the supporter 
with which the vertical side carried out opening of said coating liquid regurgitation nozzle attachment 
component itself corresponding to the appearance of said coating liquid regurgitation nozzle and which 
supports said coating liquid regurgitation nozzle like claim 4. Thus, a coating liquid regurgitation nozzle 
can be dedicated and held in the pocket by so to speak forming said coating liquid regurgitation nozzle 
attachment component in the shape of a pocket Therefore, like claim 1, a coating liquid regurgitation 
nozzle attachment component is lightweight-ized, and the nozzle concerned becomes movable at high 
speed. Moreover, even if it carries out high-speed migration of the nozzle concerned, the trouble of 
seceding from the nozzle attachment component concerned with inertial force is lost, and exchange of 
the nozzle concerned can carry out suitably further. In addition, a stop member like a stopper is included 
in the supporter said here. 

[0014] According to claim 5, said coating liquid regurgitation nozzle attachment component has the 
heights projected in the direction of a right angle to said predetermined direction, and the film formation 
equipment of the substrate characterized by said coating liquid regurgitation nozzle having the crevice 
which fits into said heights is offered. Moreover, invention of claim 6 is characterized by having 
established the crevice in the direction of said coating liquid regurgitation nozzle attachment component 
conversely, and preparing heights in the direction of said coating liquid regurgitation nozzle. 
[0015] Thus, when said coating liquid regurgitation nozzle carries out high-speed migration in the 
predetermined direction by preparing said heights and said crevice which fits into it in the direction of a 
right angle to said predetermined direction, the nozzle concerned shifting with inertial force, or breaking 
away by the stop by these fitting members, is prevented. Therefore, even if it breathes out coating liquid 
to said substrate, carrying out high-speed migration of the nozzle concerned, coating liquid is 
appropriately breathed out by the position and the predetermined film is formed. 

[0016] In this claim 5 or invention of 6, like claim 7, said heights may be prepared so that it may project 
horizontally. Thus, if said heights are prepared horizontally, in case this coating liquid regurgitation 
nozzle is detached and attached, the migration direction in the case of the delivery to a means, for 
example, the coating liquid regurgitation nozzle of a conveyance arm, to convey the nozzle concerned is 
horizontal, and it is sufficient for it, and it does not need to move in the complicated direction like the 
direction of slant. Especially after both approached to some extent by establishing an adsorption means 
which was stated by claims 1 and 2 in the direction of a right angle to said heights, fitting of said heights 
and said crevice can be carried out only using the suction force of this adsorption means. By carrying 
out like this, in case said heights are inserted in said crevice, the load which joins a coating liquid 
regurgitation nozzle attachment component is pressed down to the minimum, and can control the effect 
which it has on a coating liquid regurgitation nozzle attachment component and its edge strip. 
[0017] According to claim 8, it has a conveyance means to convey said coating liquid regurgitation 
nozzle which can move freely into the successive range of said coating liquid regurgitation nozzle at 
least, and the film formation equipment of the substrate characterized by constituting said conveyance 
means free [ delivery ] to said coating liquid regurgitation nozzle attachment component in said coating 
liquid regurgitation nozzle is offered. 

[0018] According to claim 8, said conveyance means can move to said coating liquid regurgitation nozzle, 
and can deliver the nozzle concerned to said coating liquid regurgitation nozzle attachment component 
there. Therefore, what this conveyance means is used at the time of exchange of the nozzle concerned, 
and a coating liquid regurgitation nozzle exchanges suitably at it is made. 

[0019] According to claim 9, it has the nozzle standby member which can two or more support said 
coating liquid regurgitation nozzle, this nozzle standby member is installed in the successive range of 
said conveyance means, and the film formation equipment of the substrate characterized by constituting 
said conveyance means possible [ delivery of said coating liquid regurgitation nozzle ] to this nozzle 
standby member is offered. 
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[0020] Thus, when a conveyance means enables delivery of said coating liquid regurgitation nozzle also 
to said nozzle standby member, said coating liquid regurgitation nozzle can be conveyed from the nozzle 
attachment component concerned to reception and said nozzle standby member. Moreover, the coating 
liquid regurgitation nozzle of 1 can be chosen from two or more coating liquid regurgitation nozzles 
supported by said standby member, and it can convey and deliver to the nozzle attachment component 
concerned. Therefore, a coating liquid regurgitation nozzle is suitably exchangeable. Moreover, the 
nozzle standby member may be constituted movable to said coating liquid regurgitation nozzle 
attachment component like claim 10 to the location which can deliver said coating liquid regurgitation 
nozzle freely. Then, a conveyance means to convey a regurgitation nozzle is unnecessary. 
[0021] Invention of claim 11 has the acceptance section in which said nozzle standby member receives 
and supports the delivery of said coating liquid regurgitation nozzle, and these acceptance circles are 
characterized by being constituted so that it may be maintained by the solvent ambient atmosphere of 
coating liquid. 

[0022] In case the nozzle concerned is made to stand by to said nozzle standby member behind before 
a coating liquid regurgitation nozzle is used or, the delivery of said coating liquid regurgitation nozzle 
needs to dry, and it is necessary to prevent that a contamination adheres to this delivery. Then, by 
maintaining the acceptance section by which the nozzle concerned is supported in a solvent ambient 
atmosphere like claim 11, the delivery of the nozzle concerned is made into a solvent ambient 
atmosphere, and desiccation of the nozzle concerned is prevented. 

[0023] Furthermore, under said nozzle standby member, it has the solvent reservoir section which 
stores the solvent of coating liquid like invention of claim 12, and you may make it have the ambient 
atmosphere installation way which introduces the ambient atmosphere of this reservoir section into said 
acceptance section. Thus, by introducing a solvent into said acceptance section from said solvent 
reservoir section, said acceptance section can be maintained in a solvent ambient atmosphere, and the 
delivery of the nozzle concerned supported by the acceptance section can be further supported within a 
solvent ambient atmosphere. Therefore, desiccation of the nozzle concerned is prevented. 
[0024] Moreover, in claim 13, it is considering as the having-temperature control means by which 
temperature of solvent of said solvent reservoir section can be adjusted description. Thus, the 
evaporation of said solvent can be adjusted by adjusting the temperature of said solvent. Therefore, the 
solvent concentration of the ambient atmosphere of said acceptance section can be adjusted, the 
solvent concentration can be adjusted according to the class of coating liquid, and desiccation of said 
coating liquid regurgitation nozzle can be prevented. 

[0025] Claim 14 prepares the solvent passage where the solvent of coating liquid flows under said 
standby member instead of said solvent reservoir section, and is characterized by having the ambient 
atmosphere installation way which introduces the ambient atmosphere of this solvent passage into said 
acceptance section. Thus, the ambient atmosphere of a fresh solvent can always be introduced into said 
acceptance section by preparing the solvent passage where a solvent flows under said nozzle standby 
member. Therefore, the coating liquid regurgitation nozzle supported by said acceptance section can be 
made to stand by in a fresh solvent ambient atmosphere. 

[0026] Furthermore, in invention of claim 15, the film formation equipment of the substrate 
characterized by having a temperature control means by which the solvent temperature of said solvent 
passage can be adjusted is offered. Thus, it can stand by within the ambient atmosphere of the solvent 
concentration suitable for the coating liquid which uses the coating liquid regurgitation nozzle supported 
by said acceptance section by changing solvent temperature and making the solvent concentration of 
said acceptance circles change. 

[0027] According to claim 16, the film formation equipment of the substrate characterized by preparing 
the lid which can be freely opened and closed in the acceptance section of said nozzle standby member 
is offered. Thus, when the coating liquid regurgitation nozzle of 1 is taken out from said acceptance 
section by preparing the lid which can be freely opened and closed in said acceptance section, the 
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acceptance section by which the coating liquid regurgitation nozzle concerned of 1 was supported can 
be covered. Therefore, the solvent ambient atmosphere with which it is filled from this acceptance 
section discharges, and affecting the ambient atmosphere of the whole film formation equipment is 
controlled. 

[0028] Furthermore, according to claim 17, the film formation equipment of the substrate characterized 
by having the penetrant remover feed zone which supplies a penetrant remover to the delivery of the 
coating liquid regurgitation nozzle supported by the acceptance section of said nozzle standby member 
is offered. In addition, the solvent of coating liquid is also contained in the penetrant remover said here. 
[0029] Thus, a coating liquid regurgitation nozzle is washed by it, and even if the nozzle concerned is 
positively washed by the nozzle standby member waiting and does not form a washing station in said 
nozzle standby member separately by preparing the penetrant remover feed zone which supplies a 
penetrant remover to the delivery of the nozzle concerned, after always having been maintained by 
clarification, it is used for it. 

[0030] Said coating liquid regurgitation nozzle is prepared in the field by the side of said substrate of 
approximately cylindrical supporter material and said supporter material, and you may make it have the 
sheet metal which blockades the field by the side of this substrate, the delivery of the diameter of 
predetermined formed in this sheet metal, and the presser-foot member which fixes said sheet metal 
from the method of outside to said supporter material like claim 18 in each of these film formation 
equipments. 

[0031] By using such a coating liquid regurgitation nozzle, the delivery which the thinner bore diameter 
opened is easily processible. Therefore, in case it becomes possible to supply coating liquid to a 
substrate from a very small delivery, consequently coating liquid is applied on a substrate in the so- 
called way of a picture drawn without lifting the brush from the paper, the amount of the coating liquid 
which will not finish stopping and will be breathed out out of a substrate decreases. Moreover, since the 
path of a delivery can be made small, a part for the discharge quantity of coating liquid or a discharge 
part is strictly controllable. 

[0032] Furthermore, in each of these film formation equipments, said coating liquid regurgitation nozzle 
attachment component may be made to be attached in the belt which can move in said predetermined 
direction freely like claim 19. 

[0033] Thus, by attaching said coating liquid attachment component in the belt which can move in the 
predetermined direction freely, this belt can carry out both-way migration of the substrate top, and can 
supply coating liquid from a coating liquid regurgitation nozzle in this case, for example. Therefore, the 
spreading method which supplies resist liquid in the so-called way of a picture drawn without lifting the 
brush from the paper is suitably carried out by moving a belt as mentioned above, also moving a 
substrate to said both-way direction and perpendicular direction. 
[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained. 
Drawing 1 is the top view of the spreading development system 1 which has a resist coater concerning 
the gestalt of this operation, drawing 2 is the front view of the spreading development system 1, and 
drawing 3 is the rear view of the spreading development system 1. 

[0035] The spreading development system 1 receives the spreading development system 1 from the 
exterior per cassette in 25 wafers W, as shown in drawing 1 . with the cassette station 2 which carries 
out carrying-in appearance or carries out carryingHn appearance of the wafer W to Cassette C The 
processing station 3 which comes to carry out multistage arrangement of the various processors which 
perform predetermined processing to single wafer processing in a spreading development process, It has 
the configuration which connected to one the interface section 4 which delivers Wafer W between the 
aligners which are adjoined and formed in this processing station 3, and which are not illustrated. 
[0036] At the cassette station 2, two or more cassettes C can be freely laid [ the position on the 
cassette installation base 5 used as the installation section ] in the direction of X (the vertical direction 
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■ n drawing 1 ) at a single tier. And the transportable wafer conveyance object 7 is established free 
[ migration ] along the conveyance way 8 to this cassette array direction (the direction of X), and the 
wafer array direction (Z direction; the direction of a vertical) of the wafer W held in Cassette C, and it 
can access now alternatively to each cassette C. 

[0037] The wafer conveyance object 7 is equipped with the alignment function which performs alignment 
of Wafer W. This wafer conveyance object 7 is constituted so that it can access also to the extension 
equipment 32 which belongs to 3rd processor group G3 by the side of the processing station 3 so that it 
may mention later. 

[0038] The main transport device 13 is formed in that core, various processors are arranged around this 
main transport device 13 multistage, and the processor group consists of processing stations 3. In this 
spreading development system 1, four processor groups G1 and G2, G3, and G4 are arranged, and the 
1st and 2nd processor groups G1 and G2 are arranged at the transverse-plane side of the development 
system 1, 3rd processor group G3 adjoins the cassette station 2, and is arranged, and the 4th processor 
group G4 adjoins the interface section 4, and is arranged. The 5th processor group G5 furthermore 
shown with the broken line as an option can be separately arranged to a tooth-back side. CarryingHn 
appearance is possible for said main transport device 13 in Wafer W to the various processors which are 
arranged at these processor groups G1-G5 and which are mentioned later. 

[0039] By the 1st processor group G1, as shown, for example in drawing 2 , the resist coater 17 
concerning the gestalt of this operation and the processing equipment 18 which supplies and processes 
a developer to Wafer W are arranged sequentially from the bottom in two steps. [0040] by which the 
resist coater 19 and processing equipment 20 are similarly accumulated on two steps sequentially from 
the bottom in the 2nd processor group G2 In 3rd processor group G3, as shown, for example in drawing 
3 , the post-baking equipment 35 and 36 grades which perform heat— treatment after the adhesion 
device 31 for raising fixable [ of the cooling equipment 30 and resist liquid which carry out cooling 
processing of the wafer W, and Wafer W ], the extension equipment 32 which makes Wafer W stand by, 
the vacuum DORAINGU equipment 33 to which reduced pressure drying of the solvent in resist liquid is 
carried out, the Puri oven 34, and a development have put on seven steps sequentially from the bottom. 
[0041] By the 4th processor group G4, cooling equipment 40, the extension cooling equipment 41 which 
makes the laid wafer W cool naturally, extension equipment 42, cooling equipment 43, the postexposure 
ovens 44 and 45 that perform heat-treatment after exposure processing, post baking equipment 46, and 
47 grades are accumulated on eight steps sequentially from the bottom, for example. 
[0042] The wafer conveyance object 50 is formed in the center section of the interface section 4. This 
wafer conveyance object 50 is constituted so that migration of the direction of X (the vertical direction 
in drawing 1 ) and a Z direction (perpendicular direction) and rotation of the direction (hand of cut 
centering on the Z-axis) of theta can be performed free, and it is constituted so that it can access to 
the extension cooling iequipment 41 belonging to the 4th processor group G4, extension equipment 42, 
the circumference^ aligner 51, and the aligner that is not illustrated. 

[0043] Next, although the configuration of the resist coater 17 mentioned above is explained, while the 
resist liquid regurgitation means which carries out the regurgitation of the resist liquid moves relatively 
to Wafer W, the resist coater which can carry out the spreading method of the point of the so-called 
picture drawn without lifting the brush from the paper which applies resist liquid is adopted here. 
[0044] Into the casing 60 of the resist coater 17, as shown in drawing 4 and drawing 5 , the outer 
container 61 of a long abbreviation cube type is formed in the direction (the vertical direction in drawing 
5 ) of Y, and the top face is carrying out opening of this outer container 61. In this outer container 61, 
the contents machine 62 which processes Wafer W in it is formed. This contents machine 62 is 
constituted by the contents machine drive 64 free [ migration ] in the two rail 63 top extended in the 
direction of Y which the top face is carrying out opening and was established on the base of an outer 
container 61. Therefore, in carrying in and taking out Wafer W in the contents vessel 62, the contents 
machine 62 moves to the conveyance section L of the direction square opposite side (upper part in 
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drawing 5 ) of Y of an outer container 61, and Wafer W can be moved to the processing section R by the 
side of the direction [ of Y ] negative direction (lower part in drawing 5 ), when carrying out spreading 
processing. Moreover, it becomes possible only for a distance predetermined to predetermined timing to 
move the contents machine 62 in the direction of Y to Wafer W, while applying resist liquid. 
[0045] furthermore — among these, in the container 62, the installation base 65 which adsorbs Wafer W 
and holds it is formed, and the rotation drive 66 which enables rotation of this installation base 65 is 
formed in that lower part. Moreover, the ultrasonic vibrator 67 is attached in this installation base 65, 
and the installation base 65 can be vibrated with high frequency. The solvent tank 68 which stores the 
solvent for maintaining the inside of the contents machine 62 in the solvent ambient atmosphere of 
predetermined concentration is formed in the base of the contents machine 62. 

[0046] Moreover, the exhaust port 73 is formed in the base of the contents machine 62, exhaust air can 
be performed from here, an air current can be generated in the contents machine 62, and the wafer W 
circumference can be maintained now to predetermined solvent concentration. 

[0047] Furthermore, the mask member 70 which covers Wafer W top and limits the spreading range Wa 
of Wafer W is formed in the wafer W upper part, and this mask member 70 is supported by the mask 
supporter material 71 prepared in the paries medialis orbitae of the contents machine 62. Moreover, 
conveyance of the mask member 70 in the direction of X is attained according to the conveyance device 
which is not illustrated. Therefore, the mask member 70 is made to stand by in the washing section by 
the side of the direction of X negative direction of an outer container 61 (left in drawing 5 ), and after 
the contents machine 62 which has Wafer W moves to the processing section R, said conveyance device 
enables it to carry in the mask member 70 on the mask supporter material 71 in the contents machine 
62. 

[0048] The lid 80 which covers is fixed and attached in the processing section R side of an outer 
container 61, and if the upper part is covered with the outer container 61 mentioned above with a lid 80 
when the contents machine 62 moves to the processing section R side, in it, it will become easy to 
maintain a predetermined ambient atmosphere. The heater 81 in which temperature control is possible is 
built in this lid 80, and it has prevented that the solvent in said solvent tank 68 dews lid 80 inferior 
surface of tongue. Moreover, slit 80a extended in the direction of X is prepared in this lid 80. This slit 
80a is formed so that the regurgitation nozzle 85 as a coating liquid regurgitation nozzle mentioned later 
can move in that range, and if it has originally opened from a successive range required in order to 
supply resist liquid to the wafer W of the regurgitation nozzle 85, i.e., the end section of the diameter of 
Wafer W, to the other end, it is sufficient for it. However, with the gestalt of this operation, since the 
nozzle conveyance arm 130 for exchanging the regurgitation nozzle 85 from the method of the outside 
of the direction square opposite side of X of said contents machine 62 was formed, the die length of slit 
80a is extended in the direction of X forward direction so that said regurgitation nozzle 85 can move to 
the exchange location S. 

[0049] While the regurgitation nozzle 85 mentioned above moves to the downward wafer W, it is 
prepared in slit 80a of the lid 80 mentioned above so that the regurgitation of the resist liquid can be 
carried out. As shown in drawing 6 , this regurgitation nozzle 85 is fixed to the holder 1 00 mentioned 
later, and this holder 100 is further attached in the slider 91. It fixes to some driving belts 92 extended 
in the direction of X, and the slider 91 is formed, moreover, this driving belt 92 is almost boiled between 
the driving pulley 96 prepared on base-plate 93a on a lid 80, and the follower pulley 97, and a driving 
pulley 96 is rotated normally and reversed by the rotation drive motor 98. Therefore, with migration of 
this driving pulley 96 and the follower pulley 97, a slider 91 moves, consequently both-way migration of 
the regurgitation nozzle 85 is carried out in the inside of slit 80a of a lid 80. 

[0050] Moreover, it has the guide shafts 105a and 105b which prevent and guide the shake of a slider 91 
at the time of migration of a slider 91. These guide shafts 105a and 105b are established up and down in 
parallel to the driving belt 92, penetrate the inside of a slider 91, and are connected with the bracket 
107,108 of a driving pulley 96 and the follower pulley 97. The clearance which can supply air is prepared, 
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and by supplying air, the contact surface of this slider 91 and the guide shafts 105a and 105b is 
constituted so that the contact resistance of a slider 91 and the guide shafts 105a and 105b can be lost. 
[0051] On the other hand, the balance weight 110 which has the same device as a slider 91 is formed 
also in the driving belt 92 of the side which does not hold the regurgitation nozzle 85, and in order to 
control the shake generated at the time of migration, a slider 91 and weight-balance are aimed at 
[0052] According to the migration device of the above regurgitation nozzle 85, to the downward wafer W, 
relatively, the regurgitation nozzle 85 can supply resist liquid for resist liquid all over wafer W with 
migration, in the so-called way of a picture drawn without lifting the brush from the paper, when the 
contents machine 62 moves in the direction of Y intermittently further, discharge and. Moreover, in case 
the regurgitation nozzle 85 is exchanged, the regurgitation nozzle 85 can be moved to the exchange 
location S besides the contents machine 62 mentioned above. 

[0053] Said regurgitation nozzle 85 which carries out the regurgitation of the resist liquid to the wafer W 
mentioned above has the inner body 126 of the abbreviation cartridge as supporter material, and the 
nozzle plate 125 as sheet metal which closes this inferior surface of tongue, as shown in drawing 7 , and 
the delivery 124 is formed in the core of this nozzle plate 125. Adhesion immobilization of this nozzle 
plate 125 is carried out to the inferior surface of tongue of the inner body 126 with the outside body 127 
as a presser-foot member screwed on on the outside of the inner body 126. 

[0054] Moreover, this side face of the outside body 127 formed approximately cylindrical is formed 
evenly, is stuck to the holder 100 which the regurgitation nozzle 85 mentions later, and is held. Moreover, 
as shown in drawing 8 , two crevices 127a and 127b are formed in outside body 127 side face, and it fits 
in at the time of the heights 100g and 100h prepared in the below-mentioned holder 100, and adsorption. 
Moreover, the hole is prepared near the core of the lower limit side of the outside body 127 so that the 
regurgitation of resist liquid may not be barred. 

[0055] In addition, as shown in drawing 7 , a setup of the temperature of a nozzle plate 1 25 and the 
resist liquid breathed out to predetermined temperature is enabled, for example, Peltier device 129 
contacts and is attached in this regurgitation nozzle 85. 

[0056] Moreover, **** is cut by the lateral surface of the inner body 126, and the medial surface of the 
outside body 127, and a nozzle plate 125 can be removed by removing the outside body 127 from the 
inner body 127 to them. Therefore, when exchanging the case where a nozzle plate 125 is polluted, and 
a nozzle plate 125 for the thing of other paths, such as the various quality of the materials and a 
configuration, it can respond quickly and easily. 

[0057] Here, the holder 100 mentioned above is explained in detail using drawing 9 . First, the 
appearance of a holder 100 is formed in the abbreviation mold for L characters which consisted of 
vertical section 100a and horizontal level 100b. The lateral surface of vertical section 100a is formed 
evenly, and is stuck and attached in the slider 91 mentioned above. 

[0058] Shallow adsorption crevice 100c of an ellipse form is formed in the medial surface of vertical 
section 100a, and 100d of two or more suction openings has opened near the core of this adsorption 
crevice 100c. Moreover, suction path 100e which passes to tOOd of the suction opening is 
perpendicularly prepared inside vertical section 100a, and it is constituted so that a gas can be 
attracted with the aspirator which is not illustrated from 100f of siphon attached in the vertical section 
100a top face. Therefore, it can stick to a part of regurgitation nozzle 85 mentioned above by this 
suction, and it can be held. Moreover, when exchanging the regurgitation nozzle 85, the regurgitation 
nozzle 85 can be easily removed by canceling this suction. In addition, O ring 101 is formed in the 
periphery section of adsorption crevice 100c so that a gas may not flow at the time of adsorption. 
[0059] Moreover, the heights 100g and 100h which fit into the crevices 127a and 127b of the body 127 
outside the regurgitation nozzle 85 mentioned above are projected and formed horizontally (the direction 
[ of Y ] negative direction) at the medial surface of this vertical section 100a. Also in case the 
regurgitation nozzle 85 carries out both-way migration of these heights 100g and 100h by fitting into 
Crevices 127a and 127b, it is prevented that the regurgitation nozzle 85 shifts from a holder 100, or 
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separates. 

[0060] On the other hand, horizontal level 100b of a holder 100 is evenly formed so that the lower limit 
side of the body 1 27 may be supported from the bottom outside the regurgitation nozzle 85, and notch 
1 0Oi of an abbreviation hemicycle has opened it so that the regurgitation of the resist liquid from the 
delivery 124 of the regurgitation nozzle 85 may not be barred. 

[0061] When exchanging the regurgitation nozzle 85 held at this holder 100, as mentioned above, a 
holder 100 moves to the exchange location S, and is performed, but as the nozzle conveyance arm 130 
conveyed from this exchange location S to the nozzle box 135 as a nozzle standby member which 
mentions the regurgitation nozzle 85 later shows drawing 4 and drawing 5 , it is prepared between the 
contents machine 62 and the outer container 61. 

[0062] As shown in drawing 10 , grasping section 130a which grasps the regurgitation nozzle 85 from the 
upper part is prepared at the tip of this nozzle conveyance arm 130, and the regurgitation nozzle 85 can 
be held or detached. Moreover, the nozzle conveyance arm 130 has cylinder part 130b made movable up 
and down. Furthermore, the nozzle conveyance arm 130 can move in the direction of Y freely in the 
nozzle conveyance rail 131 top prepared along with the outer container 61. Therefore, the nozzle 
conveyance arm 130 is freely movable in the vertical direction and the direction of Y, and becomes 
possible [ conveying the regurgitation nozzle 85 from a holder 100 to reception and a nozzle box 135, 
and delivering it ]. In addition, with the gestalt of this operation, since the locomotive function to the 
direction of X was not given, the acceptance section 137 which supports the exchange location S, 
grasping section 130a, and the regurgitation nozzle of a nozzle box 135 mentioned later needs to be 
arranged on the same Y-axis. However, the migration device which enables migration in the direction of 
X may be given to the nozzle conveyance arm 130, and it is not necessary to arrange in this case on the 
same Y-axis which was mentioned above. 

[0063] The nozzle box 135 which makes the regurgitation nozzle 85 for exchange mentioned above 
stand by is supported by the susceptor 136 fixed to the internal surface of an outer container 61 as 
shown in drawing 4 and 5, and it is prepared between the outer container 61 and the contents machine 
62. 

[0064] This nozzle box 135 has the acceptance section 137 for making the lower part of two or more 
regurgitation nozzles 85 support and receive, as shown in drawing 1 1 and drawing 12 on that top face. 
This acceptance section 137 is formed in the concave corresponding to the appearance of the outside 
body 1 27 so that the lower part of the regurgitation nozzle 85 can be received. The pars basilaris ossis 
occipitalis of this acceptance section 137 is formed in the shape of [ used as a taper ] a taper as it goes 
caudad. Moreover, the solvent inlet 138 for maintaining this acceptance section 137 in a solvent ambient 
atmosphere carries out opening to the maximum pars basilaris ossis occipitalis of this acceptance 
section 137, and is established in it. This solvent ambient atmosphere is supplied through the solvent 
ambient atmosphere installation way 139 from the solvent passage 140 where the solvent prepared in 
acceptance section 137 lower part is flowing. In addition, this solvent ambient atmosphere installation 
way 139 is formed every solvent inlet 138 of each acceptance section 137. And the delivery 124 of the 
regurgitation nozzle 85 received by the acceptance section 137 according to this solvent ambient 
atmosphere is maintained by the solvent ambient atmosphere, and desiccation of a delivery 124 is 
prevented. 

[0065] Furthermore, the penetrant remover feed hopper 141 as a penetrant remover feed zone for 
supplying a penetrant remover to a delivery 134 carries out opening to each acceptance section 137, 
and is prepared in it, and the regurgitation nozzle 85 can supply a penetrant remover to a delivery 124 
directly waiting, and can wash a delivery 124. In addition, the penetrant remover used for washing can be 
discharged from the solvent passage 140 mentioned above. 

[0066] Moreover, when the acceptance section 137 removed external force with elastic bodies, such as 
the acceptance section lid 142 which can open and close this acceptance section 137 freely, for 
example, a spring etc., it has what returns to the condition that the lid was closed, and the regurgitation 
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nozzle 85 stands by in the acceptance section 137, the acceptance section lid 142 is opened wide and 
the regurgitation nozzle 85 is taken out, the acceptance section lid 142 is closed. Therefore, the ambient 
atmosphere of the solvent introduced into the acceptance section 137 is emitted in the resist coater 17, 
and affecting spreading processing is prevented. 

[0067] Next, an operation of the resist coater 17 constituted as mentioned above is explained with the 
process of the photolithography process performed by the spreading development system 1. 
[0068] First, the wafer conveyance object 7 picks out one unsettled wafer W from Cassette C, and it 
carries in to the adhesion device 31 belonging to 3rd processor group G3. And by the main transport 
device 13, the wafer W which raises the adhesion of resist liquid and to which HMDS was applied, for 
example is conveyed by cooling equipment 30, and is cooled by predetermined temperature. Then, Wafer 
W is conveyed by the resist coater 17 or 19. 

[0069] Sequential conveyance of the wafer W with which resist liquid was applied in the so-called way of 
the picture drawn without lifting the brush from the paper later mentioned by this resist coater 17 or 19 
is carried out by the main transport device 13 after that at vacuum DORAINGU equipment 33, the Puri 
oven 34, and cooling equipment 40. After that, in each processor, predetermined processing of single 
strings, such as exposure processing and a development, is performed, and a spreading development 
ends Wafer W. 

[0070] If an operation of the resist coater 17 mentioned above is explained in detail, the wafer W cooled 
by predetermined temperature in cooling equipment 30 will be first carried in by the main transport 
device 13 in the casing 60 of the resist coater 17. At this time, the contents machine 62 in an outer 
container 61 has stood by in the conveyance section L beforehand, Wafer W is laid in the direct 
installation base 65 by the main transport device 13, and adsorption maintenance is carried out. Here, by 
the rolling mechanism 66, the alignment device which is not illustrated detects the notch or cage hula of 
Wafer W, and Wafer W is positioned by the position. Next, the contents machine 62 is moved to the 
processing location R with the contents machine drive 64. According to the conveyance device which is 
not illustrated, the mask member 70 which was standing by in the washing section after that is conveyed 
in the contents machine 62 from the outside of an outer container 61, and is laid on the mask supporter 
material 71. 

[0071] Next, the gas in the contents machine 62 is exhausted at a predetermined rate from an exhaust 
port 73, and the inside of the contents machine 62 is maintained in a predetermined ambient atmosphere. 
And while the regurgitation nozzle 85 by which adsorption maintenance was carried out moves to a 
holder 100 relatively to Wafer W into this contents machine 62, resist liquid is applied and the resist film 
is formed on Wafer W. 

[0072] The example of the spreading path of resist liquid is shown in drawing 13 . For example, first, as 
shown in this drawing, while the regurgitation nozzle 85 moves in the direction of X forward direction 
(right of drawing 13 ) at the rate of predetermined from a START location, the regurgitation of the resist 
liquid is carried out on Wafer W. At this time, with the regurgitation nozzle 85, the resist liquid fed by the- 
predetermined pressure from the resist liquid source of supply which is not illustrated passes the inner 
body 126, and is breathed out from the delivery 124 of a nozzle plate 125. Moreover, it is maintained at 
predetermined temperature by Peltier device 129 attached in the regurgitation nozzle 85, and the resist 
liquid of a path predetermined [ a delivery 124 to ] maintained by the diameter of predetermined is 
breathed out in the shape of yarn. 

[0073] Then, the regurgitation nozzle 85 goes to a distance longer than a part for a diameter, i.e., the 
location out of which it always came outside the wafer W edge, of Wafer W, and is stopped on the mask 
member 70. The resist liquid with which resist liquid continued being breathed out and it was breathed 
out by locations other than this wafer W also at this time is caught by the mask member 70, and an 
effluent is carried out. And the contents machine 62 is predetermined ****** carried out in the 
direction of Y by the contents machine drive 64, and Wafer W shifts in the direction of Y. Then, turning 
up and applying resist liquid succeedingly, the regurgitation nozzle 85 moves in the direction of X 
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negative direction, and progresses and stops to the method of the outside of wafer W similarly. And 
Wafer W shifts in the direction of predetermined distance Y, and the regurgitation nozzle 85 applies 
resist liquid to the clinch wafer W again. 

[0074] The above process is repeated, the regurgitation nozzle 85 stops the regurgitation in the place to 
which it came to the END location shown in drawing 13 , and spreading is completed. The locus of the 
regurgitation nozzle 85 becomes as it was shown in drawing 13 , and resist liquid is applied all over Wafer 
W by this in the so-called way of a picture drawn without lifting the brush from the paper. Wafer W 
vibrates and flattening of the resist liquid on Wafer W is done by the high-frequency-oscillation child 67 
attached in the installation base 65 after that. And finally, resist liquid is applied to the spreading range 
on Wafer W without spots, and the resist film of predetermined thickness is formed in it. 
[0075] It is taken out out of an outer container 61 after termination of spreading of resist liquid 
according to the conveyance device which the mask member 70 does not illustrate, and the contents 
machine 62 is moved to the conveyance section L by the contents machine drive 64 after that. And it is 
taken out out of casing 60, and it is conveyed by the vacuum DORAINGU equipment 33 with which 
degree process is performed, and reduced-pressure-drying processing is carried out by the main 
transport device 1 3. 

[0076] The regurgitation nozzle 85 used in the spreading processing mentioned above is exchanged for 
every predetermined processing number of sheets of Wafer W, and every every recipe and 
predetermined time. This exchange process is explained below. 

[0077] First, as shown in drawing 10 , the regurgitation nozzle 85 which terminated spreading processing 
of Wafer W is in the condition by which adsorption maintenance was carried out, and is moved to a 
holder 100 by the driving belt 92 to the exchange location S. Then, along with the nozzle conveyance rail 
131, to the exchange location S upper part, it moves and the nozzle conveyance arm 130 which was 
standing by in the predetermined location also stands by. And in a holder 100, the suction force from 
109f of siphon is stopped, and adsorption of the regurgitation nozzle 85 is canceled. Then, the nozzle 
conveyance arm 130 descends by cylinder part 130b, and grasps the regurgitation nozzle 85 from the 
upper part by grasping section 130a. Next, the nozzle conveyance arm 130 moves to the direction [ of 
Y ] negative direction side horizontally. And it stops in the acceptance section 137 upper part which 
moves along with the nozzle conveyance rail 131 as it is, and is not supported at all in the nozzle box 
135, namely, is vacant. And the nozzle conveyance arm 130 descends by cylinder part 130b, and the 
lower part of the regurgitation nozzle 85 is made to supply in the acceptance section 137, as shown in 
drawing 12 . It opens pushing the acceptance section lid 142 prepared in the acceptance section 137 
shown in drawing 1 1 at this time in the lower part of the regurgitation nozzle 85. Then, grasping section 
130a detaches the regurgitation nozzle 85, and the regurgitation nozzle 85 is supported by the 
acceptance section 137. 

[0078] The nozzle conveyance arm 130 grasps other selected regurgitation nozzles 150, and goes up. 
Then, the previous root is followed conversely, and it moves in the direction [ of Y ] forward direction, 
and moves to this side of the exchange location S. Then, fitting of the crevices 150a and 150b of the 
regurgitation nozzle 150 is slowly carried out to the heights 100g and 100h of a holder 100. You may 
make it grasping section 130a of the nozzle conveyance arm 130 detach the regurgitation nozzle 150 at 
the same time it makes it stop in about 2 and 3mm this side and attracts the regurgitation nozzle 150 
with the suction means of a holder 100 at this time, just before the side face of the regurgitation nozzle 
150 and the medial surface of vertical section 100a of a holder 100 contact for example. In case the 
nozzle conveyance arm 130 carries out fitting of the regurgitation nozzle 150 to a holder 100 by carrying 
out like this, giving a load, the migration devices 105a and 105b, for example, the guide shafts, of a slider 
91, and causing breakage etc. by the force to force, is prevented. 

[0079] Then, adsorption maintenance of the regurgitation nozzle 150 is carried out completely at a 
holder 100, and the nozzle conveyance arm 130 moves to a position, and stands by till the next nozzle 
replacement. 
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[0080] On the other hand, the regurgitation nozzle 85 supported by the acceptance section 137 of a 
nozzle block 135 is maintained in a solvent ambient atmosphere with the solvent which evaporated from 
the solvent passage 140, and desiccation of the delivery 124 of the regurgitation nozzle 85 is prevented. 
Then, a penetrant remover is supplied to the acceptance section 137 from the penetrant remover feed 
hopper 141, and a delivery 124 is washed. The effluent of this penetrant remover is carried out with a 
solvent from the solvent passage 140 through the solvent ambient atmosphere installation way 139. And 
the regurgitation nozzle 85 which washing ended performs dummy dispensing ******** trial **** of 
resist liquid, and it stands by until it is used for a degree. 

[0081] Since it can hold powerfully by the lightweight device by according to the gestalt sticking to the 
holder 100 which has an adsorption means, and making the regurgitation nozzle 85 hold to the above 
operation, high-speed migration of the regurgitation nozzle 85 can carry out suitably. Moreover, since it 
can detach and attach easily, nozzle replacement is possible. 

[0082] Moreover, it is prevented by making the crevices 127a and 127b of the regurgitation nozzle 85 
carry out fitting of the heights 100g and 100h of the holder 100 perpendicularly projected to the 
migration direction (the direction of X) of the regurgitation nozzle 85 that the regurgitation nozzle 85 
shifts or separates to a holder 100 with the inertial force applied at the time of migration. In addition, 
naturally a crevice is established in the regurgitation nozzle 85, and you may make it prepare heights in 
a holder 100. 

[0083] Furthermore, since [ said whose heights 100g and 100h are the same directions as the 
adsorption direction ] it is made to project horizontally and is prepared, the suction force of a suction 
means can perform the last wearing to the holder 100 of the regurgitation nozzle 85. Therefore, in case 
the regurgitation nozzle 85 is held at a holder 100, it is prevented that an excessive mechanical load is 
applied. In addition, 100g of said heights, although 100h was breathed out horizontally and prepared, as 
long as it is perpendicular to the migration direction of the regurgitation nozzle 85, according to the 
configuration of a holder 100, you may be other directions, such as the direction of a vertical. 
[0084] On the other hand, in case the regurgitation nozzle 85 is exchanged, the regurgitation nozzle 85 
was conveyed from the holder 100 to the nozzle box 135, and the nozzle conveyance arm 130 is 
separately formed from the nozzle box 135 as a means to convey and deliver other regurgitation nozzles 
150 to a holder 100. Therefore, compared with the former attached in the part equivalent to a holder 
100 in this nozzle conveyance means, a holder 100 is lightweight-ized and high-speed migration of the 
regurgitation nozzle 85 is realized. 

[0085] By forming two or more acceptance sections 137 in a nozzle box 135, and making this 
acceptance section 137 support two or more regurgitation nozzles, a regurgitation nozzle can be 
exchanged automatically if needed and spreading processing of resist liquid can be performed 
continuously for a long time. The steam of the solvent of the coating liquid which evaporated from the 
solvent passage 140 is supplied in the acceptance section 137, and the regurgitation nozzle in the 
acceptance section 137 can be placed into a solvent ambient atmosphere. Therefore, desiccation of the 
delivery of a regurgitation nozzle is prevented. In addition, the temperature control means whose 
accommodation of the temperature of the solvent in said solvent passage 140 is enabled in a nozzle box 
135, for example, a heater, may be attached in said solvent passage 140. By carrying out like this, the 
solvent temperature in the solvent passage 140 is changed, and, as a result, the evaporation of said 
solvent is changed. Therefore, the solvent concentration in the acceptance section 137 is changed, and 
the solvent ambient atmosphere according to the class of coating liquid can be made. Moreover, 
although the solvent of coating liquid was supplied from the solvent passage 140 where a solvent always 
flows, it may prepare the solvent reservoir section which stores a solvent down the nozzle box 135, and 
may supply it from there. Moreover, a temperature control means may be established like said solvent 
passage 140. 

[0086] Furthermore, the penetrant remover feed hopper 141 which supplies a penetrant remover to the 
delivery 124 of the regurgitation nozzle 85 is formed in a nozzle box 135, and the regurgitation nozzle 85 
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supported by the acceptance section 137 is washed positively. Consequently, the dirt of the 
regurgitation nozzle 85 is washed more completely and can prepare for the next use. 
[0087] Although the suction means was formed in the holder 100 of the gestalt of the above operation in 
order to detach and attach the regurgitation nozzle 85, other attachment-and-detachment means may 
be used. An attachment-and-detachment means besides the following is explained. 

[0088] First, the so-called electromagnet may be used instead of a suction means to stick to said a part 
of regurgitation nozzle 85. Thus, also, by using an electromagnet, the electrical potential difference 
applied to this electromagnet is made to change, adsorption power is fluctuated, and it can detach and 
attach. 

[0089] Next, as shown in drawing 14 , grasping section 155a which grasps the regurgitation nozzle 85 
from an outside to a holder 155 may be prepared, and air damper 155b as a press member in which 
pinch-and-swell is free may be further prepared in this grasping section 155a inside by the inflow 
appearance of air. By carrying out like this, if this air damper 155b expands, and the regurgitation nozzle 
85 will be grasped and it will reduce, the regurgitation nozzle 85 will be released. Therefore, the amount 
of air to air damper 155b can be made to be able to change, and the regurgitation nozzle 85 can be 
detached and attached. 

[0090] Moreover, a holder 160 is made to correspond to the appearance of the regurgitation nozzle 85, 
and you may make it prepare stopper 160a in which the vertical side carried out opening and which 
supports the regurgitation nozzle 85 for the regurgitation nozzle 85 further by supposing that it is 
approximately cylindrical, as shown in drawing 1 5 . Even if the fourth page of the regurgitation nozzle 85 
is restrained by the holder 160 and the regurgitation nozzle 85 carries out high-speed migration by 
making a holder 160 into the so-called shape of such a pocket, shifting or separating to a holder 160 is 
prevented. In addition, since it is necessary to make it move in the vertical direction, and to detach and 
attach the regurgitation nozzle 85 in case the regurgitation nozzle 85 is exchanged, the migration device 
of the vertical direction is needed for said nozzle conveyance arm 130. 

[0091] Moreover, although **** which establishes a delivery 124 in the nozzle plate 125 as sheet metal 
was used for the regurgitation nozzle 85, the point of the nozzle of other configurations, for example, a 
nozzle, is formed in a taper, and the inner body 126 and the outside body 127 unify, and may be formed. 
[0092] The example shown in drawing 16 makes the nozzle box 135 movable to for example, the 
direction of Y, and a Z direction with a proper drive (not shown), moves a nozzle box 135 to a holder 170 
to the location which can deliver a regurgitation nozzle, and shows the configuration which can exchange 
the regurgitation nozzle 85. 

[0093] In this case, it is appropriate to form the grasping member 171 in which chucking is possible in a 
holder 170 by the inflow of air and discharge. Delivery of the regurgitation nozzle 85 can be more 
smoothly performed by it. Drawing 16 shows signs that the grasping member 171 is grasping the 
regurgitation nozzle 85. In this drawing, the condition of a broken line shows the condition that the 
grasping member is straddling, of course — said not only grasping member 171 but the above — the 
maintenance device of the holder shown with the gestalt of each operation is employable. 
[0094] With the gestalt of the above operation, although resist liquid was breathed out from the upper 
part to Wafer W, this invention is in the condition which used the front face of Wafer W as the inferior 
surface of tongue, and also when forming discharge and the resist film towards the upper part from the 
lower part of this wafer W, it can be applied. Moreover, this invention can be applied also when applying 
with other methods, for example, the spin coating method which is made to rotate Wafer W and applies 
resist liquid, although resist liquid was applied in the so-called way of a picture drawn without lifting the 
brush from the paper. 

[0095] Moreover, resist liquid is applied to Wafer W, and although it was film formation equipment which 
forms the resist film, this invention is applicable with the gestalt of the above operation, also in other 
film formation equipments, for example, SOD, such as an insulator layer, and SOG film formation 
equipment. Moreover, it is applied also to the film formation equipment of substrates other than Wafer W, 
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for example, a LCD substrate. 
[0096] 

[Effect of the Invention] According to claims 1-4, compared with the former, a coating liquid 
regurgitation nozzle is held by the lightweight device, and high-speed migration is attained. Moreover, 
since it is powerfully held even if a coating liquid regurgitation nozzle carries out high-speed migration, a 
coating liquid regurgitation nozzle shifts with inertial force, or it does not separate. Therefore, the 
spreading film can be suitably formed in a substrate also under the method which applies coating liquid 
in the so-called way of the picture drawn without lifting the brush from the paper mentioned above. 
Furthermore, to a coating liquid regurgitation nozzle attachment component, since it can detach and 
attach freely, a coating liquid regurgitation nozzle becomes exchangeable [ the nozzle concerned ], for 
example, it can exchange for a predetermined nozzle according to the recipe of a substrate. 
[0097] Since according to claims 5-7 heights are prepared so that it may project perpendicularly to the 
migration direction of a coating liquid regurgitation nozzle in either a coating liquid regurgitation nozzle 
or a coating liquid regurgitation nozzle attachment component, and said heights and the crevice which 
fits in are established in another side, when said coating liquid regurgitation nozzle carries out high- 
speed migration in the predetermined direction, these fitting members are stopped and the nozzle 
concerned shifting with inertial force, or breaking away is prevented. Therefore, even if it breathes out 
coating liquid to said substrate, carrying out high-speed migration of the nozzle concerned, coating liquid 
is appropriately breathed out by the position and the predetermined film is formed. 
[0098] Especially according to claim 7, in case said heights detach and attach this coating liquid 
regurgitation nozzle by that of ******** horizontally, a means, for example, the migration direction of a 
conveyance arm, to convey the nozzle concerned is horizontal, and it is sufficient for it, and it does not 
need to move in the complicated direction like the direction of slant. Furthermore, after both 
approached to some extent by establishing an adsorption means which was stated by claims 1 and 2 in 
the direction of a right angle to said heights, it is only the suction force of this adsorption means, and 
fitting of said heights and said crevice can be carried out. By carrying out like this, the load added in 
case said heights are pushed in said crevice is pressed down to the minimum, and can control the effect 
which it has on an edge strip. 

[0099] Since a conveyance means to convey a coating liquid regurgitation nozzle is established 
according to claim 8, this conveyance means can be used at the time of exchange of a coating liquid 
regurgitation nozzle, and a coating liquid regurgitation nozzle can be exchanged suitably at it. 
[0100] Furthermore, since a conveyance means to convey a coating liquid regurgitation nozzle from a 
coating liquid regurgitation nozzle attachment component to a nozzle standby member is established 
according to claim 9, a coating liquid regurgitation nozzle is suitably exchangeable. In the case of claim 
10, such a conveyance means is unnecessary. 

[0101] According to claim 11, since the delivery of a coating liquid regurgitation nozzle is maintained by 
the predetermined solvent ambient atmosphere, desiccation of a coating liquid regurgitation nozzle is 
prevented and a contamination does not adhere to a delivery. Therefore, on a substrate, predetermined 
coating liquid is breathed out and the predetermined film is formed. 

[0102] Since according to claim 12 the solvent reservoir section which stores the solvent of coating 
liquid is prepared and the ambient atmosphere installation way which introduces the ambient atmosphere 
of this reservoir section into the acceptance section of a nozzle standby member further is prepared, 
the delivery of the coating liquid regurgitation nozzle supported by that acceptance section is 
maintainable in a solvent ambient atmosphere. Therefore, desiccation of a coating liquid regurgitation 
nozzle is prevented. 

[0103] According to claim 13, since a temperature control means by which the temperature of the 
solvent of the solvent reservoir section can be adjusted is established, the evaporation of the solvent of 
coating liquid can be adjusted. Therefore, the solvent concentration of the acceptance section of a 
nozzle standby member can be adjusted, the solvent concentration can be adjusted according to the 
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class of coating liquid, and desiccation of said coating liquid regurgitation nozzle can be prevented. 
[0104] Since according to claim 14 the solvent passage where the solvent of coating liquid flows is 
prepared and the ambient atmosphere installation way which introduces the ambient atmosphere of this 
solvent passage into the acceptance section of a nozzle standby member is prepared, in order to 
prevent desiccation of a coating liquid regurgitation nozzle, a fresh solvent can always be introduced 
into said acceptance section. Therefore, the coating liquid regurgitation nozzle supported by said 
acceptance section can be maintained in a fresh solvent ambient atmosphere, and desiccation can be 
prevented. 

[0105] Furthermore, according to claim 15, since accommodation of the solvent temperature of solvent 
passage is enabled, the coating liquid regurgitation nozzle supported by the acceptance section can 
stand by within the ambient atmosphere of the solvent concentration suitable for the coating liquid to be 
used. 

[0106] According to claim 16, since the lid which can be freely opened and closed in the acceptance 
section of a nozzle standby member is prepared, a solvent ambient atmosphere discharging from the 
acceptance section, and affecting the ambient atmosphere of the whole film formation equipment by 
covering the acceptance section, when the coating liquid regurgitation nozzle is not supported by the 
acceptance section, is controlled. 

[0107] Since the penetrant remover feed zone which supplies a penetrant remover to the delivery of a 
coating liquid regurgitation nozzle is prepared according to claim 17, the nozzle concerned is washed 
positively waiting. Therefore, there is no need of forming a washing station separately, and simpler film 
formation equipment is offered. 

[0108] In order to use for a coating liquid regurgitation nozzle the sheet metal which can open a thin 
bore diameter easily according to claim 18, it becomes possible to supply coating liquid to a substrate 
from a very small delivery. As a result, for example, the amount of coating liquid which does not finish 
stopping and is breathed out out of a substrate, it decreases. Moreover, since the path of a delivery can 
be made small, a part for the discharge quantity of coating liquid or a discharge part is strictly 
controllable. Therefore, improvement in a cost cut and the yield is achieved. 

[0109] Even when the spreading method which carries out the regurgitation of the coating liquid to a 
substrate is used moving a coating liquid regurgitation nozzle according to claim 1 9 since a coating liquid 
regurgitation nozzle attachment component is attached in the belt which can move in the predetermined 
direction freely, film formation processing of a substrate is carried out suitably. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the appearance of the spreading development system concerning 
the gestalt of operation. 

[Drawing 2] It is the front view of the spreading development system of drawing 1 . 
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[Drawing 3] It is the rear view of the spreading development system of drawing 1 . 

[Drawing 4] It is the explanatory view of the longitudinal section of the resist coater concerning the 

gestalt of this operation. 

[Drawing 5] It is the explanatory view of the cross section of the resist coater concerning the gestalt of 
this operation. 

[Drawing 6] It is the perspective view having shown the migration device of a regurgitation nozzle. 
[Drawing 7] It is the explanatory view showing the vertical end face of the regurgitation nozzle used for 
a resist coater. 

[Drawing 8] It is the perspective view showing the appearance of a regurgitation nozzle. 

[Drawing 9] It is the perspective view showing the holder of a regurgitation nozzle. 

[Drawing 10] It is the perspective view having shown the migration device, nozzle conveyance arm, and 

nozzle box of a regurgitation nozzle. 

[Drawing 11] It is the explanatory view showing the vertical end face of a nozzle box. 
[Drawing 12] It is the perspective view showing the appearance of a nozzle box. 

[Drawing 1 3] It is the explanatory view showing the spreading path of the resist liquid concerning the 
gestalt of this operation. 

[Drawing 14] It is the perspective view having shown other gestalten of a holder. . 

[Drawing 15] It is the explanatory view of the holder of other gestalten, and (a) is [ drawing of 

longitudinal section and (c of a top view and (b)) ] bottom views. 

[Drawing 16] It is the perspective view having shown the nozzle box movable to the location which can 

deliver a regurgitation nozzle to a holder. 

[Description of Notations] 

1 Spreading Development System 

1 7 Resist Coater 

62 Contents Machine 

85 Regurgitation Nozzle 

100 Holder 

100a Vertical section 

100b Horizontal level 

100c Adsorption crevice 

100d Suction opening 

100e Suction path 

100f Siphon 

100g, 100h Heights 

1 30 Nozzle Conveyance Arm 

135 Nozzle Box 

S Exchange location 

W Wafer 
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*&j£3£B 1 3 rfSfSltt fetl-T*3 1) , r (D^.mg&W. 1 3 CD 

4ocD*&313£8S¥G 1 , G2, G3, G 4 ^BBS^T 
*St>, f ira2©Mf»Gl, G2(±^Mffi 

->^^i»i©]Effiftij(ciae$h„ ^3©«is^B^G3 

CD&S^BPG 4 l±, >9-7~s( X&4\m&^X 

^5<o«ia^fii¥G 5 z&mwKsmmm^mtte^x 

^So t«IE±«S^B 1 3 ft, r^tjeo^a^fipG 1 
~G 5 ^gafi^^T^5^1-'5«-a*n,a^«^ML 

[0039] Ml CD&SB£fi;$G 1 T*te. Mx.tfl2l 2 Id 

7k, v^^mz^&m&m&Lxw-mi-z^iigLfi&mm 

Bl 8 td5T*^)«^2lS^I2B$tbT^-5„ |g2<D*Q. 
a^fi»G2W^g-t>P)«Hc > Uv 5 ;* h^fiJ^lfi 1 9 
i , m^^aSIB 2 0 t 2 Ifcld^fiia P, 

ti/rvs 

[0 0 4 0] ^3cD*aS^fi»G3-Ctt, #J;il:f0 3ld 
^■f-J;5lc,' ^i^w&^&Jl-t-S^ — y :^gfi3 
0, ui?*Vfok$^Wk<Dfem&*fo£> : btz.#>V>T 

Kt-^ 3 ygt3 1, ^^WSr^^itS^^T- 
>->a i'Sf 3 2. uv>* h^^ro^Sr^JE^^-e: 
S^=f-=.-^ K7^^SI3 3, 7"y-<-^^^B 
3 4SU5JS^SmwJP^aSriSi-^^ h 
SIB3 5, 3 6m*Tfrbm\zMilt*7&c\zmtehixX 

[0 0 4 1 ] ^4CD^S^Bf¥G4Xtt, #J?Ltf^-y 
^if4 0, «BLfc^/>W£g^;££P£-£S^ 

^7y->3y^-!Jyyii4i, ^^xvv's y 

SIB4 2, ^-!)y^f43, ©^a^O*P«i*&a 
5, Ttf* h^-^y/gf 4 6, 4 7^d5T*^Jl«^fi?'J 
[0 04 2] ^^9 — y^^^U4<D^^M\Z.\-t^p^ 



(6) 

X^(6] (Hlf©±T*l6l> , Z^[6] (SB7j|6]) cd# 
fbte*(S] (ZttSrfiCjt-t-iliME*!^) OEHE2Sift 
»c-e*5J:5»cfllJ«S*tT*s5, Sg4cD&agfi$G4 

t-s-rs^^^^v^g >- • y v^B4 i, ^9 

x =r y-> 3 >$jfi 4 2 , HiBftftSft 5 l RXfm^ Lft 
i^St3y£Bfc#LTT*ir*T#SJ:5fc«/&$;h,TV> 

So 

[0043] *k±sk Lfc vm^mm. 1 7 

5. 

[0044] u-^Mtiti 7o^—yy^6 0rt 
Id ft, 04, 05fc^-t-J; 5(c, Y*(6] (ElS^OiT 

C0fl-2§3I6 ll±, ilfflPLTV^, ;©^fH6 1 

6>*l/T^S„ rrortS«6 2fi, ±I«pLtfc!), 

2*cy-;P6 3±frrt$WIHttttflt6 4t£j:!»&lb@ 
ftlcjfEfc^tuTl^So LTtdSoT. ^a:/^W$rrt^|g6 
2KHJ&A, »W-f-5»*fc»4, ^S6 2i^6 1 

(IH5tOT*) co^aSBR^ffii-r-5 r. k S„ 
. t>*^w\cMLXUi?x \-m&MrtWctn,^xi> 

30 [0045] $ PjJC, ^cr)f*3$^6 2rttCI±, {'iaW 
SrK* UT:««p-r 5«B-& 6 5 #Rtt & (9 . 

tfttWJKaftT-.e 7 3&SQt 5 ttlT fctbTJa 9 , 6 5 

mu±, 6 2 ft%ffifemm<otm&m%\z.m&-r 

afc»o»3HSrSfei-5»3H^ 6 8^lt^i^T^^ 
5. 

[0 0 4 6] ,f*3^6 2cDjSffitC(4, WfflP 7 3 

$^:T ^ */nW«H *:0f j£©*JW»£fcJt 

[0 0 4 7] ^fetc:, i^xAWliSrf^^i^w©!* 
W a ffi^-f 5 ^ gctt 7 0 /J* ^ i /» W±* lets' 
lj-^>HT*i!5, rco-v^.i?g|5#7 0 (4, rt^li6 2cort 

So ^^7 011, H*U*i^lRat»B!K:J; 

!5 X*rS]lr«S:i^ oTtgld/.eoT^So LfciSoT, -?7-9 
0*^S«6 1 cDX*(6]A^r6]ftiJ (@5*©fe* 
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«6 2«s«ll«Rk:»liLfc!li:, WIE«a6«WUcj: 
[0 0 4 8]iaLfcMSI6ii;iJ 1 M^eioi 

i*srt«!*ixT*io, mBMHH^ i'* 6 8 pwmmvm 

g&8 OlCfi, X#faiw#tfS*y s> h8 0 a^Kltfe 
HTI/^„ rW!)^F80ali, «iE-f5^*ffi»ttti 
/X/Vt LT©etW/X^8 5^<£>«£|g£r#iJj-e£3 

HtrfErt^l§6 2©X*|6jE^|pJfi!l^**»fePtm/X/V8 
5££&-r£fc*cD/X/Ml»j£T-^ 1 3 0 $MR»tfcfc 
«>, ^©£&teBS£T*Bu!Eita}./X>V8 5 20 
5<fc5«-, s/ h8 0 a©ft^^x*|fi]IE*-|*]^Mft 

[0 0 4 9] ±T&V1zmft8 0<OX ]} y V 8 O a {£f±, 

5o HI6{c^LfcJ;5lc, ^WPtffiyX/v8 5fi, 
t5*^iooi:|S^, :o*/^io 
Ott, ^9 1 K:f*t>tt-ttfc*vc^3„ ^.9-Y^9 

1 tt, X*|6]fc:fttf5gBIir</V/ h 9 2«D-gBK:B5£LT 
Rtt^;h/cv>£ 0 rCDlEtb^H-9 2tt, ^#8 30 

oiw^-^/i/- h 9 3 a ±\z.i%rt htitcmm^- \) 

9 6, fiSftX-y 9 :7IWfc»C»«t6>ix. ^8)^-^9 6 
tt. [slfelEtb^e-^ 9 8lcJ:oTiEfe • Kte^HSo L 
fc#oT, ZOmWsy-V 9 6, ffi».^!/ ; 9 7 0»» 

jd.#oT, ^7-<^9 . i^»».u -t©*s*. etm/x 

^8 5ti, Sfl^8 OW^y y h8 O artSrt£«^fb$n 
5. 

[0 0 5 0] *?W^9 l<D^Wsm\C^7-(y9 

KDUfhteffikLtfJ K-fS^-f Ktt 1 0 5 a, 105 
bSr^i-a, ^(DUJ Kttll 0 5 a , 105bli, &fb 40 

^^9 1rt5rlIL, Btt^-!I9 6, ^St)X-y 9 7 
O^?*-yM0-7, 1 0 Sdigiig^axTV^o 
7-f^9 1i^K«105a, 105b CD^fefeffitt, 

5rtlC<t?)^7'f^9 1t^ Kttl05a, 105 

[0 0 5 1 ] — Pfcffi/X/W8 5 SrftftUTl^fc^ttl 
©B»^h9 2K:t l *9^9 l » 
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[0 0 5 2] £A±^ettH/X^8 5<0»«iai«fcJ:o 

Lfcrt^S6 2^(0«l(Mfl[«S*-eetayX/U8 5 5r^ 
[0 0 5 3] ±Ilfc!)x/>W^^ 

HfT8SPtm/X/v8 5tt, BI7^i-J:5»-, SWIfWti 
LTOBftlS^Ort^^-l 2 6 t, roTESr^^i" 

X^XV— h 1 2 SOt^RtfflP 1 2 4**JI0J5fe$;h,T 
V^5o :©/X;^W-M2 5fi, W7^-12 6 
©*MS!lt?**t5»Si»fi't Lt(D«T^l 2 7 
l:±oT, rtTif'r-f — 1 2 6©Tffifc*frb;C, **BJ£ 

[0 0 5 4] ^(DfaffimzJ&J&Zfttcfttf-TJ - 

KftoTV^S, ##7^ — 1 2 7{Wffifctt, 138 

^^t*ct 5 ^2 0(011395 1 2 7 a, 12 7 b *5^$Jx 
T*5 t) , 10 0 ^Rtt bthtcthU 1 0 0 g , 

l 0 o h i i 5 ^^ot^^o 
^^^—1 2 7^Tfflffi^4 3 ^a^fi^v ? ^ 

[0 0 5 5] r.<DetttJ/X/V8 5Ktt, 

■f«t 5^/X/vXlx— H 2 5iqtW*Jx5^^hK 

[0 0 5 6] 4fc f ^7^12 60^^*7 
>f-12 7^«ffiKH, teCiS9Ife*bT*5 5, 
>f-l 2 Ifr-hAtt-A — l 2 7«r»9^i-r irfci 
19, /X;^l/-H2 5»!)^t:im^o L 
fc^ot, 7 X/V/U- h 1 2 5^^$^f c ^^>y 
X/i-Xu- hi 2 5 Sra^ottW, JK^C0fi6<DScDfc 

[0057] ::t*, ±5Eufc7j>/uy i o o^oi/^TEi 

9S:ffl^T»L<ttM"f"5o jfe-f. *^10 0©*HI> 
tt, Stt^l 0 0a £zk¥§fl 1 0 0 b t X«j££ ftfcBS 
L*SI:M$Hti/^ 0 SiE§i5 1 0 0 a co^fiijfflfi, 

[0 0 5 8 ] 100a ^rtfflllffifcltt, #».R?KO» 

^K^DflSBl 0 0 c^WrtSixTJaO. rcoP^«IM]S5i 
0 o cOt^ftiEKtt, ttftoHHln l o 6 d*M*t b 
tittle *fc. -toKgin i o o dfc-iii*5K5|ge 
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1 00 ej&S«tt»l 00 artttfcfiE^fifcKttfcixT 
SiESBl 0 0 aiffiK&rjft-ltkftT^SS^IIf 
10 0 f frb, H*U*i^K3ISt«fcJ: •jfcttSMftgn? 

5±»l,fcBfcffl/X/U8 5©— «*R*L-C«#i-.5r. 

*fc. qtffl/X/U8 5 *rX*-f-5»S-K: 
(4, Z<Dm\*M!fct2>Z k\z£<0, s#t-q±ta/x/w 
8 5SrSl*)^i-^t^-e#5 0 **s, ^*DD«P 1 0 0 c 

0 lriStS'tt^TV^. 
[0 0 5 9] ^cDfiElfBl 0 0 aOrtiBOffit-tt, 

±*£Lfcn±aj/ X/V8 5 0^-7^^ — 1 2 7<S>Hflg|$l 2 

7 a, 1 2 7 btd^-a-f 0 0 g, 10 0h» 

lOOg, lOOh SrPflgB 127a, 12 7b (C 

6- e-r s.riiaot, o±m / x,v 8 5 w&m®tfrz> 

ilfc:t>P±tt!/XA<8 5»;vyi OO*^Wc')^ 

[0 0 6 0] ^/l^l 0 OCDzMPSU 0 0 b(4, 

P±ffl/X/V8 505^^^ — 1 2 7<DT*S3ffi£T*»S>S: 

fchfflp 1 2 4i>f)©^ hffiroetmSrSSrfjfc/^J: 5 
. fc, SS^R^w^gBi 0 0 i asWHt&ax-C^S. 

[00 6 1] ZCOfr/uyi 0 OfC&^Hfcitfctil/X/V 

8 5 SrSajW-Stfrfrfctt:.- ±*£ Lfc ± 5 fc, 1 0 
o S td^lb LTfr:toi"l<53\ s 
frb ttm / X/v 8 5 Sr. ^JB-T 5 / XMZmWft t LT 
CD / X/WTjf ^ X. 1 3 5* -CiSi^-t-S / X^V-$Ri£T — A 
13 0**1214, |gl 5 tC^-f-«t 5Kl*J#£6 2 t^*6 

[00 6 2] z.v>/ X/ufflmr— a no ©5fe*gtcfi, 

[211 0^^-T.t 5^thm/X/V8 5Sr±#*»5,iB»1-* 

*et^*B i 3 o a *siaite)ttT*5t), stm/x/wsssrja 

—A 13 0 (4, ±T»i»Ki^riBii-4^ y >-ygS 13 0 
bfc*t*; S'&fc. /X;v«ffi7-A13 0l±, 
£g6 1 (Cfto-C^ltbixT^5/X^SI^-/H 3 1 
±*:Y#|6ilJ:»»i:fiE-e*>3. /X/HUS 

7- A1 3 0 14, ±T#rS]tY*(6l}C^ibg«T*&!9, 
thtb/X^8 5 5r*;vy 1 0 0 d>£>gtt® 9 . /X/VtK 

i^ktztb, £«Mfcg'S £JB*MRl'3 0 afi0Mt5 
/X^^^i 3 5©Dta/X^Sr^i-5S^lfi5i 
3 7(4, R— Ytt±teEg*ft3#5f#*3. fcfc'L, 
/X^ttS&r-A 1 3 0trx*^©#»S:g^ii-5 

► 5 418— Ytt±fcKgiN5&W±iii:v>. 

[0 0 6 3] ±3fcLfc&!JUH<Defcffl./XA'8 5*1*»$ 
*T*S< /X^/K j/** 1 3 514, 04, 5^^-t-4 5 



74 

fc#*»6 l.©rt«ffifcBJfeS*ufcX»-& 1 3 6 KX» 

fl-^ne l irt^6 2 0Pi3tris:»t?>tt-cv^. 

[0 0 6 4] 1 3 5(4, 12! 1 1 , 121 

1 2K^MrX^\zmm<O0kmy X;V8'5WT*^t 
**S*-C*J<fc»©*SS«l 3 7«r^rO±ffi(c^rL-C 
1^5. -©SSSlSl 3 7(4, P±m/X^8 5 ©T**S 
fff5i5Wf^-l 2 7©^IC#«Ufc[H*t 
KBfiL&tlX^Z. 1 3 7©j£ttf±, 

io fc, r<DS§§15 1 3 7 WftjS$P(w»4,. iOS^SB 1 3 7 
«:»a#B*te»#-f «fc»«*JW*AP 13 8#MP 
UTISHtb^-Ct^a. wCD^J#HM(4, S^gB13 7 
T#fc»ltfenfc»SI*s«E*tTV^»3SiJ*B6l 4 0d>5> 

*5, i©*BJWatH*i»A!S 1 3 9 (4, &g^gf! 13 7© 
mM9t^a 1 3 sttlcaiTbhT^s, -t L-T, r©^ 

^J#ffl»(c4t5S^§Bl 3 7fcg£&ft7tfttffl/X/V8 
5<DR±fflP 1 2 4 dS^^HSClrM^^tb, MP12 
4©¥t^ s ^lh$tl.5)o 
20 [0 0 6 5] =§-§^£(5 1 3 7(C1(4, efcfflR 1 3 

/X/v-8 5^#»«fiKlBtmP 1 2 4 fc8^tt«rjt«H*f& 
U efcfflP 1 2 4S:i5fe#i-5r t*ST*t-5. 4*5, 8fc# 

fcttffl $tufcgfc^(4, ±5t Lit®mm& 1 4 o*>e># 

[0 0 6 6] *fc, SfSt l 3 7(4, Z-n^mU 1 3 7 
«rMM@«E4S«Al^l 4 2, s<**$<DWfti 

30 Sr^L, R±ffi/X^8 5*S*<B1 3 7ic:#^-T5^lc 
(4, ft*»»flE1.4 2ttM***t. P±ttiyX/U8 5^ 

fcaSoT, S§g|51 3 7(c5»A^tu5^J<D#H^5u 
[0 0 6 7] ftlC, a±W«t 5 fc«fife$ixTV5 U-v 5 ^ 

40 [0 0 6 8] Jfef, **'NHRiS{£7##-fcy hCj&»&* 

jR-rsT Kt-v? 3 v^e3 KraeA-rs. ^LT, U 

v?* hS5ro^*tt^[6]±^-e:5^J^(4HMDSS:S*$tbfc 
!7i/NW(4, ±«ei^Sfil 3ic:J;.oT, ^-U^^g 
3 0(c«Si^$^, 0f3£oggKl?&ai$h : 5. ^<D^, ^ 
i/nW(4, U-^ Fitif 1 7X(4l 9(C«Rj^$n 

[0 0 6 9] ;o^FM^il7Xlil.9t, & 

so fc^i/NW»4. toft, iKKSKg 1 3 ^ J: 9 , /<*3. 
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[0 0 7 0] ±5$UfcU"^^ bM*PS§»i 7©ftUflK:o 
^-C#L<tt(!IH-5£, 5fe-f, ^9"mm30\zio 

trit), t'v?^ h^siai 7 07- orticas 

J: 19 E««B-£ 6 5 

{Ct 9 7x^W<0/ 77SrilllU 

«6 4teJ:t)rt*B6 2SrftHaffi«Rtc»ib**5. ■* 

[007 1] Wc, ftftn7 3Hrt»B.6 2rtcft# 

u a«« 6 2 rt «r»f£©#H*u::j§ 

0 0fc»*fifc»$;Kfcl!fclB/XA'8 

[00 7 2] hJK(Oa#SK<OMS:l21 1 3 

STARTfif*>f>X*|6)E*|Sl (El 1 3 
ft) iCffifccomg.X'&Wjl'te&b, yi?Xhm&'7=^ 
WitCthttl-f-^o -<Dt#, i±ti}/X/V8 5tli, fflfF 

h^rt^'-r^ — 1 2 6&iii®U /X/v^U-h 

1 2 5C«±aiP 1 2 4*>fc5tUJ JHT^S, 5tttJ 
/ XA< 8 5 IZWL 9 tt»7 h^^-^f- 1 2 9 K «fc t) 

W*«ClW*S*bfcefclHn 1 2 4 

[0 0 7 3] *:<D'&, otffi/X>-W8 5 Ji, <7a.^W©j£ 

W^©#g>rfcefcffl£;hJtU'^* hfi5fi-r^.^g)5tt7 0 
K:J:9Sttikfcfc;h#Kft£ih,S. ^rtt, rt&8MMft 
*6 4K:J:9rtgSe 2^Y*|6)K:0f3£IEIii*5>**t. 

tt. STt>3ILT, flttt*!^* hK«rfi*LJie#5>, 

*b. &Xfvk\&/XfrS 5 it, St!9jIL,'7^/nW{CUv'^ 

[0 0 7 4] £Jl±©IflSr»9iSbr. P£tH/X/W8 5 
. tf\ Ell 3»c:^-rENDte:e*-C*fci r5T*thtiiSr<f 



JhU a^aSj^T-t-B. rHlCtoT, P£ffl/X/U8 5 
©IWfiEll 3K*Lfciit)k:&t>, >7 3i^W<D^:atw 

^LTft^lC, *:c/nW±©SM»«S 

[0 0 7 5] U-?^ hiS(Ol*Ol*Tt, 

^©*£, rt^H6 2#rtSI&IH&«l«6 4fc:«fc 
"9, »iS«Lfc»»SixS. -tUT. i»^f 131: 

5^a-AK7-f^ll3 3l:M$n, Mffilfc^ 

[0 0 7 6] ±3£ Lfc&#teSfc:^Tteffl£;hfcafcttl 
y X/w 8 5ii, >7 ^w<r>?Xfe<D&mtic.W.U&> 3 v ^li. 

20 [0 0 7 7] Jfef, Ell OfcTjk-tXoK, *:s^W©fc 
^^aSr^-T^-arfcPttU/ X^8 5 l±, fr^f 10 01; 
!ft*«#*;h,fc!R*"C, W30r<A' h 9 2 fc J; 9 3Sm&B 

X^iST-A l 3 0t/X;wMl/-;H 3 1 {cffio 

¥\ o ox-ttsi^iwi o 9 f *»e>©agi**«itu et 

W/X/V8 50»»4r»»i-«. ^rO^, /X/MJgjgT 
-Al 3 0*SV!> >-y§l51 3 0 bfcJ;9TI*U *E«P» 
1 3 0 a "Cqtm/X/U8 5 5rJ:^b*Eifi-5o 
30 y X/uaSi^T— A 1 3 0*S7k¥*|6]^ Y*[6l**f6]{»l^ 

^ift-TS. ^rUT, ^t;X7uMw-;H3il: 

*ixTi^*v\ t>2Sv^-cv^ft*<BSi 3 7±*-e 
fltjhi-s. lt, y x>n«atT- a i 3 o y 

»130bia9T»U Ell 2fc*i-J:5K, efctti/ 
X/u8 50T*fc$«»l 3 7rtJCiWA$-&5. roi 
#EI1 lfc*^S»«Jl 3 7^^ltbJxTV^^:SS$i5^ 
flsi 4 2£BfcW/X/V8 5<DTgB-CJf U4a*bW!<, -t 

©a. ie^sbi 3 o a*setffl/x^8 5*«il, ttttsy 

40 X/V8 5^, Sr^SJl 3 7Jd^$n5. 

[0 0 7 8] X X^flftiHT— A 13011, S^^tb^lflb 
©qtm/X/n"5 0«rie»U -h#-r?> 0 -5:©^, 
W/u- h£$lcfc^t), Y^|6]jE*[6]»c^i!iL, Sflfttt 

;H50©Ml50a, 1 5 0 b Sr*^ 1 0 0<Dfi 

gpioog, i o o hKHfr&$*5. iofctr, etmx 

X;H 5 0 (Dffillffit 1 0 0©SE§B1 0 0a ©rt 

J^/V^l 0 0CD®5I#©{CJ; t) IfcttlXX^H 5 
so 0Sr!R§li-5 tPl^d, XX/uaSiHT-Al 3 0©ie^f • 
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Ul 3 0 aasPtttl/X/W 5 OSrBS-i-<t5lwLTt,.i; 

P±ffl/X/H 5 0 5:*;v^l 0 0 tc#c-&^*5BSJ-, -t 

fi, ^M110 5'a, 10 5b \Z&ff&$.?LJ&m%tZ 

[0 0 7 9] -t ©1&, a±a / X)\> 150 
1 0 Oimm&nZtlX, /X/V^T-A 1 3 Oft, 

mfentiLW^&W} u &© j x^£& £ x&m-tZo 

[0 0 8 01 /X;^b 7^ 1 3 5 ©S^gPl 3 io 

7 $ tufcP±m / X;V 8 5 fi, ^JMSg 14 0H 

;V8 5<DP±mP 1 2 4©$£*fta5B$ik£;h,3. ^©m. S 
3 7\z.m$Wmtfcn l 4 1 d>g>flsMKjWtJfc£ 

ft, o±tbn i 2 4^asi***ua. ;:©&#?£&, 

ffl^#A8S 1 3 9 £il 1 4 0 d» £>, £ 

5 fi, i/^^ h^coy?— ri-^^v^-v^^S^btb 

[00 8 1] «±©5WiicflHBli: *fttf. afcffl/ X/ps 20 
5 SrK^^Sr^-r^^/V^l 0 OfcfflMJb-CfilttS* 

"HUB"? *><&■. 

[0 0 8 2] 6btti/X/l*8 5©8Hfc#fil (X* 

[6]) ^^LTSiS^lSllc^ffiUfc^l'^'l 0 OWfilfBl 
OOg, 1 0 0 h£rn±m/X/W8 5 ©HSU 2 7 a, 1 

(CioT, P±ffl/X/V8 5 ^^/V^l 0 OK^fLT-fft 30 

/X/V8 5f£DDg|3£Rlt, K^yi 0 OKASSSTRttS 

[0 0 8 3] i*^, MfEfigB 1 0 0 g , 100h« 

ri/^fcfe, ?tttjyX/w8 5 ©jfc/1^1 0 o^©*HS 

oT. P±tiJ/X/V8 5*S*/uy 1 0 0 $ft5KS 

*5, HtlECjge 1 0 0 g , 1 0 0 h SrTk^ftKloitiJLT 40 

fcftfcf, 10 0 (DJ&mzfc DT^itt^lfiJif ©te© 

[0 0 8 4] »ttb/X/V8 5SrSJ*i-5BRfc. ftfc 

ttl/X;W8 5 5r*;v^l 0 O^fe/X/W/tf;/^;* 13 5 
f-J&i&U /XfrtfytX. 1 3 5^fetecOP±myX^l 

5 osr^/v^i 0 ot»au s^aw^s* u-c. / 

Xa^&T- A l 3 0 SrJMifcRltTI^S. LfciioT, 
ro/X;*ift?r^/i 0 OfctPS-f-aSMJ-fc:* 
flttttfeftT^fc&JfElcJfc^, tf;/!-:?'! 0 02mftfc£ so 



75 

ft, eha/x/P8 5©K3*fcttasnms*t3. 

[00 8 5]/ X/V# y?71'35 ^^CCOgr^gp 
1 3 7 SrRJt , £ ©£« 1 3 7 fcttfto&ttl / 

ffi(o«jnoffi«^s«c«B 1 3 7rt»c«j»&*n, ssau 

5 0 Ufc*SoT, p±a/X/v©p±ffip©«;fiSl^E5it$ix 
-5c y x/v/i? 7^7135 f-HtraE@si«EK 1 4 o 

tf . t tfi|tJiE@3«& 1 4 0 9 tttfT fc 

14 0^bM*Ht^fc«S, /X/V/jf s/^^ 1 3 5© 

U T t «t v \ £ fcflfflE8*|ffi& 140i RfiRicaimffii 
#|g;SrRttTtJ:v\ 

[0 0 8 6] /X/U^y^^ 1 3 5tCtt, Pttb 

7X/U8 5©P±fflP 1 2 4JcSB»«ESr«J&i-5asiWKtt 
1 4 l#RWe>;h„ S^gBl 3 7ic:^«f$ftfcP±t±i 
/X/W8 5 Sr«PK»K:as*i-5. ^r©^*, p±m/X/v 
8 5©^ft*s«t!?^fj:j5fe#$tb, *©«6fflfc**.Si 

[00 8 7] «±©3*JtO»*©*/P^ 100 at 
W/X/U8 5 fc*&-r5fc»fcR3l#«£Rtt-Cl^fc 

[00 8 8] 5t-f, StrlEPtW/ X/U8 5 ©-§BSrPii#-r 

[00 8 9] ^{C, El 1 4 {C^i-«t 5 i", 155 
fcUtHJ/X/V8 5Sr*MBI*»feiel*-t-5fe»»l 5 5 a $r 
Rlt. $ §B 15 5a rtttfctt, ^TCDWLX 

UHJ:9»lliiftJiCjfffi««-4: LTdT^^l 5 5 

^lssb tmwtz> t p±m / x/us 5 m 

/h-T5iP±ai/X^8 5 i&s&SftS. Lfc# 0 T, 

1 5 5 b-~-©:nTJ:£^S$itT, P±ttiyX^8 

[0 0 9 0] ^fc, HI 1 5K75W-J; b\Z, frju? l 6 0 
£ti:ffi/XA<8 SO^tJftSStT, 1TWPL 

fci&tgj^^u ^fjtc, P±m/x^8 5(-(i, p±m/x 

^8 5 h y/<l 6 0a SrR(t5«t 5<CLT 
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(di-^r b\z£ Y), tkffi y 8 5 ©EltBriSztvi'^ 1 6 

t, */V^l 6 O^^Lt-fHfctJ^fcip-rsr id* 
BSlt^-S,, P±HU7 XA-8 5££&1-5.&IKfi, 

PtfflyX/l-8 5?r±T*|6](^tb^*-C, Wf-S&S 
/JSfcSco^e, IfJiE/X^Mj^T-A 1 3 OtCfi, ±T* 

[oo9i] $.tc, Ptm/x/w8 5tt, mfath.x<r>; 

h 1 2 5K0±ttJP 1 2 4*Wtt%<Oh*m\^ 
fed*, ^©^©^©/X/Hajttf. /X/KD$fcffigB# , 0 
fcJNB.fcJ&fcSi'V, rt*"9*-f — 1 2 6 hfti&*fA~~ 1 2 7 

a* — fl&ft l-t kx i/> 5 1 © -e fc J: V \ 
[0 0 9 2] 0 1 6 ic:^ Ufc^iJti,' /X;^y^^ 1 3 
5 ©^^©IM&ISflf (B**1") la^TMitfY 

m/x/u*s«-«uBr«*<feii*-e/x/u*y^^ i 3 

5 Sr&Sj^-erT, 8tm^ X/V8 5 ©£&2S"5T£6&tS/&5: 

[0 0 9 3] Z.<Oi§&\Z\X ^T<om,A. fttHKiot 
y rT'16*. ffi^SCW 1 7 1 fctfvvy 17 0IC 20 

/ x/w 8 5 <D^nm 5c ■ 1 6 1±, ie»»*t 1 

7 1 asefcttt/XA'8 5Srffit»LTV^*W7:4r*UTV^ 
Stf****-. t*>5A/HulElEWm^l 7 lCR&f,' 

[0 0 9 4] «±<o|l««m U5?^M**r** 

[0 0 9 5] tA±<DHIfe05^fl§-T?tt, £*/nWU: 

XfiSOD, SOGfflt*J*aS1Ifcfc^Tfc3i/S-C*<&. 
[0 0 9 6] 

a^fll^^etW/X/u^Sf^tu, ^JS^tb/JSnT 

teifca. ^^ptm/x^iajjS^tijbTt^ 

^{IMSSixT^Sfc*, «tt^fcJ:0ttfli«tfctti/X 
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[0 0 9 7] 5 ~ 7 itufi, &*^ntm / X/V- 

X^(O^S)*|fi]tcMLTSE*l6]|-l5Wi-5 «t 5 JdifbSB 

iOSK/X/uiS-r^fcO, «KUfc9-t-5.ii:*Kib 

[0 0 9 8] 49fcm*g( 7 .fctui, WEiaasis* 1 ?* 

k\c£<0, *>*a«Pq#*sSHfiUfc6l|»W:, 

[0 0 9 9] ii*3l8(cj;ixii, MWstW/X^^ 
[0100] ^btc, »*a9fcJ:*nf, M*fi$ptm/ 

XA'SrJfcftttSta / X/w«^gB*f^^ /. X/uf*»»W* 

[0101] w*^.i 1 tciitufi, a#»ekttjy x/u© 

[0102] 1 2 \z Xtifi, ^SjEwiSfflSrWS 

-rS^JlTSIfC?!! 5 ^ bti., $ ^>}cr ©Sf@Sl5©#H^ 
y X^#aSBW©S^§Bt-#A-r5#ia^A!Si<i 5 IS' 
ItfctuSfc*. *oS*a»-3t»S*b5**«8tliJ/X 

[0103] ti*3S 1 3 td £;ft,fi, ^?pjflfea5©^»]© 

ta« MRS ^T«6 * tfiSliSfi ^ftiSK »t b tux v > 5 tc ft , 
oT. /X/i4*«»#©*S«©8?K*««:W«-e#S 
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* So 

[0104] t»*3S 1 4 id itus, tt«iRoimn«inn 

5»3WaiK*SR»te>*t, £<B8ffl«IEI&<0#IML«:y'X/u 
flW. «f#4iKW*:lWriB5*»H:3rA-i-'5ri:«s-e* 

[0 105] n«qil 5KJ;*Ui, $*ME&0 io 

[0106] 1 6 \Z XtUX, / X/*4%&mt(D&. 

[0107] n#*% 1 7 \£ «fc;h,f2, ^jS?6tttJ/ X/KD 

[0108] R#«l 8{r«ttbfJ. m*?R!tm/X/U 

p ©ssr/h $ < t? t 5 r t d^a^jkroettafi-^Btma 
[0109] mxmi 9\zs:i%i-£, mfej?fa\z.&m&& 

[01] SUfc©^IBfci»i»5a*a«*Ba">^^Ao*|. 

[02] Hi©a*a4ft»a^fA©iEffiBit?*>5 0 40 



[H3] Bli<Dfc*Sf|^a->;*^A©ffB5ia-?*>3. 
[04] *3«ft<D«tBk:*»*»a us?^ httfrttftOllHK 

[0 5 ] #3Hft©JI2fflfc:j&»a»3 us** hM*gfi©MWr 
®©R0Ji0-t?;fc5 o 

[0 6 ] ttffl/ XA'<DJMMMftfc'i% Ufc#HMI-e*s'. 
[07] u^xhft^SilKicffiV^tbSetU/X/POtR 

[0 8] Pia/X;K0^i^t^itfc5, 
[0 9] fttayX/woD^^^Sr^-f^STfcS,, 

[010] etta / xjw&mmm t ; xa*s&t - a t 

[011] / X/v# 5/ ^^©«SSgffiSr^-t-R^0-cfe 

So 

[012] /X/U^y^^C^li^^i-^Ill-cfeS. 
[013] *5efi©»l»fcd»i»5 t>ft£©&A)fefg 
Sr^i-RBJ0-efo-5o 

[014] */u^©te©HH»«r*LfcBttBI-C*>3. 
[015] tt©i§OW©MEtfct), (a) »i 
¥B0, (b) iUKKfBBB. (c) fij£ffi0-r?3?5 o 
[016] *^fcGtmyX>wfcS»**LpTHfc|fcR* 

tt?*OKW] 

1 i*a««il^fA 



1 7 




6 2 




8 5 




10 0 




1 6 0 a 




10 0b 




10 0c 




1 0 0 d 
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1 0 0 f 




1 a 0 g- 


, 1 0 0 h t£hSB 


13 0 




13 5 


y X/i-tK y ^ ^ 


s tmsat 
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